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4,4'-diphenoxy-1 H,1 'H-4,4'-bipyrazole- 
5,5'(4H,4'H)-dione 
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Monoclinic, P2, 
a = 11.3875 (5) A 
b = 11.4582 (5) A 
c = 13.4885 (6) A 
P = 109.752 (1)° 
V = 1656.43 (13) A 3 



Z = 2 

Mo Ka radiation 
(l = 0.09 mm -1 
T = 100 K 

0.53 x 0.21 x 0.14 mm 



a X-ray Crystallography Unit, School of Physics, Universiti Sains Malaysia, 11800 
USM, Penang, Malaysia, and b Organic Chemistry Division, School of Advanced 
Sciences, VIT University, Vellore 632 014, India 



Data collection 

Bruker APEXII DUO CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
Tna,, = 0.953, r max = 0.987 

Refinement 

R[F 2 > 2a(F 2 )} = 0.036 

W R(F 2 ) = 0.097 

S = 1.03 

6956 reflections 

437 parameters 



26247 measured reflections 
6956 independent reflections 
6490 reflections with / > 2o(I) 
R,„. = 0.033 



1 restraint 

H-atom parameters constrained 
Ap»ax = 0.38 e A~ 3 
A/Jndn = -0.19 e A~ 3 



Correspondence e-mail: hkfun@usm.my 
Received 1 5 March 201 1 ; accepted 29 March 201 1 

Key indicators: single-crystal X-ray study; T = 100 K; mean ct(C-C) = 0.002 A; 
R factor = 0.036; wR factor = 0.097; data-to-parameter ratio = 15.9. 

In the title compound, C3 8 H3 6 F 2 N404, the pyrazole rings form 
dihedral angles of 50.02 (4) and 18.05 (4)° with their attached 
fluorobenzene rings, and make dihedral angles of 76.08 (4) 
and 73.54 (5)° with the aromatic ring of the attached phenoxy 
group. In the crystal, the molecules are connected by weak 
C— H- • -7T interactions. 

Related literature 

For the synthesis and applications of pyrazole derivatives, see: 
Venkat Ragavan et al. (2009, 2010). For the stability of the 
temperature controller used in the data collection, see: Cosier 
& Glazer (1986). 
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Experimental 

Crystal data 

C3 8 H % F 2 N 4 04 M r = 650.71 



Table 1 

Hydrogen-bond geometry (A, °). 



Cgl is the centroid of the N2=C8 double bond. Cg3 and Cg5 are the centroids 
of the C1-C6 and C19-C24 rings, respectively. 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


C15-H15A- 


■Cg? 


0.93 


2.82 


3.6941 (14) 


157 


C20-H20A- 


■Cgl 


0.93 


2.54 


2.9632 (12) 


135 


C29— H29A- 


■Cg3" 


0.93 


2.82 


3.4701 (15) 


128 


C36-H36A- 


■c g y 


0.98 


2.91 


3.7529 (15) 


145 



Symmetry codes: (i) — x, y — |, — z\ (ii) x, y — 1, z. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ2574). 
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14'-Bis(4-fluorophenyl)-3,3'-diisobutyl-4,4'-diphenoxy-l//4'^-4,4'-bipyrazole-5,5X4//^,4'//)-dione 
H.-K. Fun, M. Hemamalini, R. Venkat Ragavan, V. Vijayakumar and M. Venkatesh 

Comment 

Antibacterial and antifungal activities of the azoles are most widely studied and some of them are in clinical practice as 
anti-microbial agents. However, the azole-resistant strains has led to the development of new antimicrobial compounds. In 
particular pyrazole derivatives are extensively studied and used as antimicrobial agents. Pyrazole is an important class of 
heterocyclic compound and many pyrazole derivatives are reported to have the broad spectrum of biological activities, such 
as anti-inflammatory, antifungal, herbicidal, anti-tumour, cytotoxic, molecular modelling, and antiviral activities. Pyrazole 
derivatives also act as antiangiogenic agents, A3 adenosine receptor antagonists, neuropeptide YY5 receptor antagonists, 
kinase inhibitor for treatment of type 2 diabetes, hyperlipidemia, obesity and thrombopiotinmimetics. Recently urea de- 
rivatives of pyrazoles have been reported as potent inhibitors of p38 kinase. Since the high electronegativity of halogens 
(particularly chlorine and fluorine) in the aromatic part of the drug molecules play an important role in enhancing their 
biological activity, we are interested to have 4-fluoro or 4-chloro substitution in the aryls of 1,5-diaryl pyrazoles. As part 
of our on-going research aiming the synthesis of new antimicrobial compounds, we have reported the synthesis of novel 
pyrazole derivatives and their microbial activities (Venkat Ragavan et ah, 2009, 2010). 

In the molecule of the title compound (Fig. 1), the pyrazole rings (N1-N2/C7-C9; N3-N4/C10-C12) form dihedral 
angles of 50.02 (4) and 18.05 (4)° with the attached benzene rings (C1-C6; C13-C18), and of 76.08 (4) and 73.54 (5)° with 
the aromatic ring of the attached phenoxy group (C19-C24; C25-C30). In the crystal structure (Fig. 2), there is no classical 
hydrogen bond and stabilization is provided by weak C — H—n interactions (Table 1), involving the centroids of the N2=C8 
double bond (centroid Cgl), C1-C6 ring (centroid Cg3) and C19-C24 ring (centroid Cg5). 

Experimental 

l-(4-Fluorophenyl)-3-isobutyl-4-phenoxy-l//-pyrazole- 5(4//)-one was synthesized using the method reported in the liter- 
ature (Venkat Ragavan et ah, 2010) and was converted into the title compound under the experimental condition. Single 
crystals of the title compound were obtained byu slow evaporation of an ethanol / chloroform (1:1 v/v) solution. Yield: 
52%. M. p. 198 °C. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model, with C-H = 0.93-0.97 A and with with (7i S0 (H) 
= 1.2 (7 e q(C) or 1.5 C/ e q(C) for methyl H atoms. A rotating group model was applied to the methyl groups. 4666 Friedel 
pairs were merged in the final refinement cycles. 
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Figures 




Fig. 1. The molecular structure of the title compound, showing 30% probability displacement 
ellipsoids. Hydrogen atoms are omitted for clarity. 



Fig. 2. Crystal packing of the title compound viewed along the a axis. Hydrogen atoms are 
omitted for clairty. 



1,1 l -Bis(4-fluorophenyl)-3,3'-diisobutyl-4,4 l -diphenoxy-1H,1 l H-4,4 l -bipyrazole-5,5'(4H,4 l H)-dione 



Crystal data 




C38H36F2N4O4 


^(000) = 684 


M r = 650.71 


D x = 1.305 MgnT 3 


Monoclinic, P2\ 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: P 2yb 


Cell parameters from 9923 reflections 


a = 11.3875 (5) A 


6 = 2.6-33.9° 


b = 11.4582 (5) A 


H = 0.09 mnT 1 


c= 13.4885 (6) A 


T= 100 K 


(3= 109.752 (1)° 


Block, colourless 


V= 1656.43 (13) A 3 


0.53x0.21 x 0.14 mm 


Z = 2 





Data collection 



Bruker APEXII DUO CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 



6956 independent reflections 

6490 reflections with I > 2a(7) 
ic int = 0.033 

©max — 34.0 , 8 min — 1 .9 

h=-n->n 

/t = -16^17 
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26247 measured reflections 



/ = -21-»21 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.036 
wR(F 2 ) = 0.097 
S = 1.03 

6956 reflections 
437 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[o 2 (F 2 ) + (0.0646.P) 2 + 0.0111 P\ 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.38 e A~ 3 
Ap mi „ = -0.19eA" 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two Is. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2a(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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J I- *IJI 
u iso ' u eq 


Fl 


0.16157(12) 


0.88614 (12) 


-0.18115 (9) 


0.0445 (3) 


F2 


0.06578 (9) 


0.23698 (10) 


-0.42001 (6) 


0.02846 (19) 


Ol 


0.13281 (8) 


0.47312 (9) 
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0.01997 (17) 
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0.43391 (8) 


0.32469 (9) 


0.06204 (7) 


0.01912(17) 


03 


0.31599(9) 


0.37927 (8) 


0.33952 (7) 


0.01736 (16) 
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0.43323 (8) 
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0.26514(7) 


0.01669 (15) 
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0.31858 (9) 


0.55722 (10) 


0.13450 (8) 


0.01593 (17) 


N2 


0.44800 (9) 


0.54499 (10) 


0.19062 (8) 


0.01617(17) 


N3 


0.15255 (9) 


0.20611 (10) 


0.06656 (8) 


0.01630 (17) 


N4 


0.23161 (9) 


0.25123 (10) 
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0.7384 
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0.034* 


C3 


0.20009 (14) 


0.80572 (14) 


-0.10295 (11) 


0.0273 (3) 



sup-3 



supplementary materials 



f^A 

C4 


A 1 A ATI H 1\ 

U. 14U /Z (13) 


A OA1 /^O C\ 1\ 

U.oUloo (13) 


a mm 1 ( 1 1 \ 
— U.U2y21 (11) 


a men /7\ 
U.U23U (2 ) 


I 11 A 

ri4A 


U.U/OU 


A OCT? 


A A117 

— U.U32 / 


A A1A* 

U.U3U^ 




A 1Q1 n-7 / 1 7\ 

U.lolU/ (12) 


U. / lo3o (12) 


A ACA07 (\ C\\ 

U.UjUo / (1U) 


A A 1 no C*i\ 

U.Uiyo (2 ) 


I I C A 

1 IDA 


a 1 /iii 


A 7 1 1 c 

U. / 13 D 


A 1 ATA 

U. 1U2U 


A A7/1 * 

U.UZ4 


( •/ 

CO 


a T7770 /'i a\ 
U.Z / / /o (IU) 


U.042 /4 (11) 


A AC1Q 1 /Q\ 

u.U->3yi (y) 


a a 1 cm ( 1 n\ 
U.Ul!>y3 (iy) 


C / 


a 1/1 C7Q M C\\ 

U.24D Iy (IU) 


u.4 /yoy (iu) 


A 1 £C 1 f. SQ\ 

u. ioj lo (y) 


A A 1 ct/; /i o\ 
U.UIjZO (lo) 


to 


U.403Uy (IU) 


U.4joyo (1U) 


A 7C.C/17 /Q\ 

U.2jj4 / (y) 


A A 1 A oc no\ 
U.U140J (lo) 


cy 


U.34U3U (IU) 


A 1QO/1 /I A\ 

U.3y<">40 (1U) 


A 7/1/17'! ^0\ 

U.244 /3 (o) 


A A 1 A A/C /I 0\ 

U.U14U0 (lo) 


C1U 


n 11 a m /1 A^ 
U.334U2 (IU) 


A ncin /1 A\ 

U.2 /D3y (1U) 


A 1 AT /C/C /o^ 

U.iy3oo (8) 


A A11/CA /'1*7^ 

U.U136U (1 /) 


r^i 1 
CI 1 


U.2U0JO (IU) 


A 7 1 017 / 1 A\ 

U.21o32 (1U) 


U. 10033 (y ) 


A A 1 A ( 1 0\ 

U.U1400 (lo) 


C12 


r\ i a a nn /1 a\ 
U.344UV (IU) 


U.2osol (11) 


A AOT A 7 ZO\ 

U.Uo242 (o) 


A A 1 /l CA / 1 0\ 

U.U14DU (lo) 


C13 


a 1 at i ^ /i i \ 

u. iyzi j (i i) 


U.243y 1 (11) 


A Afl^Oyl /'A\ 

- u.uyoo4 (y) 


A A1CC£ ( \ Ci\ 

u.uijjo (iy) 


i a 
C14 


a nn/i it /"I 1 \ 
U.UV43Z (1 1) 


A 1 £flA 1 /I 7\ 

u.ioyui (12) 


A 1 C A 1 A fd\ 

— u.ijUiu (y) 


A A 1 7A /">\ 

U.U1 Iy (Z ) 


TU 1 A A 

hll4A 


A ACQ 1 

U.UjoI 


U.121D 


A 1 1 OC 

-U.112D 


n Ail* 
U.U22* 


1 c 

CI J 


A AC 1 7Q /I 7\ 

u.uj izy (12) 


U. lOJOD (13) 


A 7C.QQ/1 /Q\ 

u.2!>yy4 (y) 


A A7AO 

U.U2UO (2 ) 


I I 1 r A 

hll J A 


A A 1 /I 1 

— U.U143 


A 1 1 *7 1 
U. 1 1 / 1 


— u.2yo / 


A AOC * 

U.U2j* 


CIO 


A 1 AO/^1 /'I T\ 

U.lUo03 (12) 


U. 23/13 (13) 


— U. 312/2 (y) 


a mnc /">\ 
U.U2UD (2) 


i *7 
CI / 


U.2Uo20 (12) 


A 1 AO/1 7 ni\ 

U.3U542 (13) 


A /^/1 /Tl\ 

— U. 20104 \y) 


A AT 1 0 /">\ 

U.U212 (2 ) 


TT 1 *7 A 

hll /A 


A T/l £1 

U.240 / 




A 7AA7 

— u.2yy / 


a mc* 
U.U2J* 


i o 

Clo 


A 7 CA7 1 / 1 T\ 

U.2DU23 (12) 


a i i -to A (\ "V\ 

U.31254 (13) 


—\jAdZZd \y) 


a a i no /''>\ 
U.Uiyo (2 ) 


IT1 O A 

hlloA 


U.3104 


A 1 & 1 1 

U.3ol3 


a 1 1 /;i 
— U.l 102 


A AT/1 * 

U.U24* 


1 Q 

ciy 


A 70A7/Z (\ 1 \ 

U.ZoU /0 (1 1) 


A A 71 OA /I 1 \ 

U.4 / loU (11) 


u.3oyoo (y ) 


a a i /;7n /^i Q\ 
U.U102y (iy) 


C2U 


A 1 1 A1 A (\ T\ 

U.31U3U (12) 


a coon /i i\ 
U.!>oo3 /(ll) 


A 101AC C\ A\ 

U.3olU!) (1U) 


A A 1 A/i /">\ 

u.uiyo (2) 


riZUA 


A icon 

U.3j3U 


A /C 1 A A 

U.olUU 


A 1 1£. 1 

U.3301 


a m/i * 
U.U24 


C21 


A T*7C 1 C f \ 1\ 

U.Z/Dlo (13) 


A & T~> C*7 T\ 
U.O /ZD I (12) 


A /I A ACA 1 \ 

U.44U!>y (11) 


a mi /i /">\ 
U.U234 (2) 


I I ") 1 A 

tlx 1 A 


A 70/17 


A 7CA/; 

U. / jUd 


A /IQCQ 

U.43D3 


A A70* 

U.U2o 


C22 


A 1 1 1 1 1 /1 1\ 

U. 21111 (13) 


A /i/1A/lA ^1 A\ 

U.o4U4y (14) 


A CA*7*7C A\ 
U.jU/ /j (1U) 


a men (i \ 
U.U2DU (3) 


rlZZA 


A 1 OOA 

u. loyu 




A C A 0 1 

U. 34ol 


A A1A* 

U.U3U 


C23 


A 1 OA1/I /'I 1\ 

U.loU34 (13) 


U. j23 /3 (14) 


A C1/1AO /'I A\ 

U.j 14Uo (1U) 


A ATI 0 C*i\ 

U.U23o (2 ) 


moi a 
hl23A 


U.1303 


A C AO A 

U.DU24 


A C CO 1 


A ATA* 

u.u2y^ 


C24 


A 11 /ICO /I 7\ 

U.214j5 (12) 


U.43oj1 (12) 


A /I C C A 1 /Tl\ 

U.43341 (y) 


A ATAA 

U.U2UU (2 ) 


i n , i a 
hl24A 


A 1 A1 *7 

u.iy3 / 


U.3oU / 


a a cnn 


A AT/1 * 

U.U24* 


C2j 


A /I/I A7C (\ A\ 

U.44U / J (1U) 


A AQ1 1 /C (\ f\\ 

U.Uyi lo (1U) 


A 7CA7/: SQ\ 

u.2ju /o (y) 


A A 1 CC/C (\ Qi\ 

u.uijjo (iy) 


C20 


A A *7C1 1 /1 0\ 

U.4/D31 (12) 


A AOCO C\ "i\ 

{j.UZddZ (12) 


A 1 A"i/Z"i A\ 

U. 34202 (1U) 


n n 1 nn /t\ 

u.uiyy (2) 


I I ~) A 

rlZoA 


A /I 0*7C 

U.4o Id 


A A£1 1 

U.Uol3 


A /1A77 

U.4U /2 


n nT/i * 
U.U24 


C2 / 


U.4yi!)2 (14) 


A AA/1 1 1 \ 

-U.Uy4o3 (13) 


U.33/10 (11) 


n mc 1 
U.U2M (3) 


1 l_ / A 


U.3l4y 


A 1 1QA 

u. i3yu 


A 1QOC 


A AQA* 

U.U3U 


C2o 


a /mm /1 1\ 
U.4/3U / (13) 


A 1/10*70 C\ ">\ 

-U.14o/o (12) 


U.24U/1 (12) 


A ATCC (1\ 

U.U2DJ (3) 


rlZoA 


A AQ1 1 

U.4o3 1 


A 77Q 1 

— U.22y 1 


A T171 

U.23 /3 


a m 1 * 
U.U31 


C2y 


U. 43^35 (13) 


A A01£0 f \ T\ 

-U.Uoloo (12) 


u.i4yoi (ii) 


A AT/1 T /T\ 

U.U242 (2) 


inn a 


A /I T7*7 
U.42 / / 


A 1 1 HZ 

-U.ll Id 


A AOC 1 


A ATA* 

u.u2y* 


C3U 


U.4234y (13) 


A A1QA1 /I 7\ 

U.U3yUl (12) 


u.i j3oy (iu) 


A ATAO 

U.U2Uo (2 ) 


inn a 
hl3UA 


A /I A 1 £ 

U.4Ulo 


A AOI *7 

U.Uo3 / 


A AAOiC 

u.uy20 


A ATC * 
U.U2J* 


C31 


0.58776 (11) 


A A 1A O O ( 1 1 \ 

0.42066 (11) 


A 1TAA/1 /A\ 

0.32904 (9) 


A A 1 *7 O / r >\ 

0.0178 (2) 


H31A 


0.6164 


0.3561 


0.2970 


0.021* 


H31B 


0.5772 


0.3922 


0.3931 


0.021* 


C32 


0.69001 (11) 


0.51488 (12) 


0.35900 (9) 


0.0180 (2) 


H32A 


0.6927 


0.5522 


0.2944 


0.022* 


C33 


0.66345 (14) 


0.60810 (14) 


0.42947 (12) 


0.0270 (3) 



sup-4 



supplementary materials 



H33A 


0. /2 /2 


0.6669 




mm 


U.DDZ / 


0.5729 




H33C 


U.J63 / 


0.6431 




C34 


U.5lo48 (12) 


0.45735 (14) 


HI A A 

H34A 


U.88U8 


0.5156 




rl34r> 


u.o3zy 


0.3998 




H34C 


U.815U 


0.4205 




C3 J 


U. 1404y (1 1) 


0.18458(11) 


HI £ A 

H35A 


U.lUol 


0.2531 




H35B 


U.21 15 


0.1611 




C3o 


U.U4y88 (12) 


0.08607 (12) 


H3oA 


U.UUVz 


0.1041 




C3 / 


A 1 1 1 (1C '1 Ol 

U.111U5 (18) 


-0.03154(15) 


HI -7 A 

H3 /A 


U.1548 


-0.0271 




H37B 


0.0480 


-0.0909 




H37C 


0.1688 


-0.0505 




C38 


-0.02151 (14) 


0.08170 (16) 


H38A 


-0.0841 


0.0219 




H38B 


-0.0606 


0.1558 




H38C 


0.0355 


0.0647 




Atomic displacement parameters (A 2 ) 






U u 


U 22 


t/ 33 


Fl 


0.0486 (6) 


0.0413 (6) 


0.0364 


F2 


0.0307 (4) 


0.0377 (5) 


U.Ul ^tU 


Ol 


0.0144 (3) 


0.0176(4) 


0.0279 


02 


0.0164 (3) 


0.0223 (4) 


0.0205 


03 


0.0251 (4) 


0.0127 (3) 


0.0172 


04 


0.0173 (3) 


0.0116 (3) 


0.0177 


Nl 


0.0134 (4) 


0.0147 (4) 


0.0191 


N2 


0.0131 (4) 


0.0161 (4) 


0.0180 


N3 


0.0153 (4) 


0.0175 (4) 


0.0171 


N4 


0.0143 (4) 


0.0196 (4) 


0.0139 


CI 


0.0208 (5) 


0.0258 (6) 


0.0217 


C2 


0.0284 (6) 


0.0332 (7) 


0.0229 


C3 


0.0276 (6) 


0.0250 (6) 


0.0236 


C4 


0.0217(5) 


0.0195 (6) 


0.0302 


C5 


0.0183 (5) 


0.0173 (5) 


0.0229 


C6 


0.0158 (4) 


0.0143 (4) 


0.0169 


C7 


0.0156 (4) 


0.0125 (4) 


0.0185 


C8 


0.0146 (4) 


0.0128 (4) 


0.0166 


C9 


0.0157 (4) 


0.0120 (4) 


0.0153 


CIO 


0.0135 (4) 


0.0119 (4) 


0.0148 


Cll 


0.0156 (4) 


0.0126 (4) 


0.0163 


C12 


0.0139(4) 


0.0146 (4) 


0.0148 


C13 


0.0158 (4) 


0.0164 (5) 


0.0138 


C14 


0.0176 (5) 


0.0182 (5) 


0.0174 



A A AC 1 

U.443 1 


A A/1A* 

U.U4U* 




a a m 0 


A A/1A* 

U.U4U* 




U.3y3o 


A AylA* 

U.U4U^ 




U. 41313 (11) 


a m/in 
U.UZ4U 


(2) 


U.43ZZ 


a m/:* 
U.U30* 




a i/;Q7 

u.3oy / 


a ni^* 
U.U30 




A A 7Q£ 
U.4 /6D 


A A1£* 




A ->A CA7 fQ\ 

U.Z4DU 1 \y) 


A A 1 O 1 

U.Ulol 


(2) 


U.Zol 1 


a mi* 
U.UZZ* 




A 1 AAC 


A AT> * 
U.UZZ* 




U.ZllM (1U) 


A A1AC 

U.UZU!) 


(2) 


A 1 yl 1 yl 
U. 1414 


a mc* 
U.UZj 




A TA£ O A £.\ 

U.ZUoo4 (lo) 


A A1 CI 

U.U3jZ 


(3) 


A 1 ZH1 

(J. Id 15 


A ACQ * 




0.1850 


0.053* 




0.2753 


0.053* 




0.28949(12) 


0.0294 


(3) 


0.2684 


0.044* 




0.2902 


0.044* 




0.3587 


0.044* 







U 12 


C/ 13 


C/ 23 


(5) 


0.0022 (5) 


0.0051 (4) 


0.0265 (5) 


(3) 


0.0004 (4) 


0.0046 (3) 


0.0004 (3) 


(4) 


-0.0001 (3) 


0.0071 (3) 


0.0017(4) 


(4) 


-0.0038 (3) 


0.0086 (3) 


-0.0024 (3) 


(3) 


-0.0003 (3) 


0.0110(3) 


-0.0009 (3) 


(3) 


0.0008 (3) 


0.0014(3) 


-0.0015 (3) 


(4) 


0.0004 (3) 


0.0047 (3) 


0.0042 (3) 


(4) 


-0.0004 (3) 


0.0035 (3) 


0.0008 (4) 


(4) 


-0.0022 (4) 


0.0069 (3) 


0.0015 (4) 


(3) 


-0.0036 (4) 


0.0046 (3) 


-0.0001 (3) 


(5) 


0.0003 (5) 


0.0092 (4) 


0.0035 (5) 


(5) 


-0.0045 (6) 


0.0093 (5) 


0.0075 (6) 


(5) 


-0.0036 (5) 


0.0011 (5) 


0.0113 (5) 


(6) 


0.0019(5) 


0.0037 (5) 


0.0068 (5) 


(5) 


0.0010 (4) 


0.0058 (4) 


0.0026 (4) 


(4) 


-0.0010 (4) 


0.0045 (3) 


0.0023 (4) 


(4) 


0.0004 (4) 


0.0068 (3) 


0.0006 (4) 


(4) 


-0.0009 (4) 


0.0045 (3) 


-0.0016(4) 


(4) 


-0.0003 (4) 


0.0063 (3) 


-0.0002 (4) 


(4) 


-0.0009 (3) 


0.0040 (3) 


-0.0011 (4) 


(4) 


-0.0014(4) 


0.0060 (3) 


-0.0004 (4) 


(4) 


-0.0002 (4) 


0.0046 (3) 


-0.0013 (4) 


(4) 


-0.0001 (4) 


0.0043 (3) 


-0.0002 (4) 


(4) 


-0.0016(4) 


0.0051 (4) 


-0.0008 (4) 
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U.U133 p J 
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0.0046 p ) 
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0.0204 (5) 
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0.0016 (4) 


A AAC1 {A \ 

0.0052 (4) 


A AA"> O { A \ 

—0.0026 (4J 


/ • "J 1 

C31 


A A1 /CO 
0.0106 (5J 


A A 1 1 £ //I \ 

U.U13o (4) 


A A 1 A"7 //I \ 

o.oiy/ (4) 


A A A 1 1 { A\ 

-0.0012 (4) 


A AA 1 /; { A\ 

O.OOlo (4) 


A AAA1 { A\ 

0.0003 (4J 


/"'I "t 

C3Z 


A A 1 £"7 //I \ 

0.010/ (4) 


A A 1 *7A 
U.U1 /U (D) 


AA1Q1 i A\ 

0.0163 (4) 


A AA11 1 A \ 

-0.0022 (4) 


A AAn { A\ 

0.0032 (4) 


A AAA 1 { A\ 

-0.0001 (4J 


C33 


A AT C C t £\ 

0.0255 (6) 


A Al 1 1 

0.0211 (6) 


A AT 1 A t £\ 

0.0314 (6) 


A AAT ti t Z\ 

-0.0036 (5) 


A A A C A t Z\ 

0.005y (5) 


A AAO"7 t Z\ 

-0.0087 PJ 


C34 


0.0171 (5) 


0.0246 (6) 


0.0263 (5) 


-0.0011 (5) 


0.0021 (4) 


0.0008 (5) 


C35 


0.0201 (5) 


0.0184 (5) 


0.0178 (4) 


-0.0040 (4) 


0.0089 (4) 


0.0000 (4) 


C36 


0.0211 (5) 


0.0201 (5) 


0.0211 (5) 


-0.0054 (5) 


0.0080 (4) 


0.0020 (4) 


C37 


0.0394 (8) 


0.0184 (6) 


0.0518(9) 


-0.0061 (6) 


0.0208 (7) 


-0.0006 (7) 


C38 


0.0266 (6) 


0.0362 (8) 


0.0286 (6) 


-0.0095 (6) 


0.0135 (5) 


0.0045 (6) 



Geometric parameters (A, °) 



Fl— C3 


1.3570(17) 


C20— C21 


1.3975 (18) 


F2— C16 


1.3620 (14) 


C20— H20A 


0.9300 


Ol— C7 


1.2136(14) 


C21— C22 


1.391 (2) 


02— C12 


1.2169(14) 


C21— H21A 


0.9300 


03— C19 


1.3880(15) 


C22— C23 


1.393 (2) 


03— C9 


1.4138(13) 


C22— H22A 


0.9300 


04— C25 


1.3981 (15) 


C23— C24 


1.3930 (19) 


04— CIO 


1.4166 (14) 


C23— H23A 


0.9300 


Nl— C7 


1.3693 (15) 


C24— H24A 


0.9300 


Nl— N2 


1.4179(14) 


C25— C26 


1.3879 (17) 


Nl— C6 


1.4200 (15) 


C25— C30 


1.3914 (16) 


N2— C8 


1.2901 (15) 


C26— C27 


1.3943 (19) 


N3— Cll 


1.2843 (14) 


C26— H26A 


0.9300 


N3— N4 


1.4131 (13) 


C27— C28 


1.392 (2) 


N4— C12 


1.3680 (15) 


C27— H27A 


0.9300 


N4— CI 3 


1.4180(14) 


C28— C29 


1.389 (2) 


CI— C2 


1.392 (2) 


C28— H28A 


0.9300 


CI— C6 


1.3949(17) 


C29— C30 


1.3985 (19) 


CI— H1A 


0.9300 


C29— H29A 


0.9300 


C2— C3 


1.384 (2) 


C30— H30A 


0.9300 


C2— H2A 


0.9300 


C31— C32 


1.5367 (17) 


C3— C4 


1.380 (2) 


C31— H31A 


0.9700 
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P/1 PC 

C4 — Cj 


1 1 A*7*7 / 1 o\ 

1.3V / / (lo) 


PI 1 II") 1 I) 

C31 — hl3 IB 


u.y /uu 


p/i 1 1 1 * 
C4 — Jri4A 


U.y3UU 


pn pn 
C32 — C33 


1 ct/; c /■ 1 n\ 
I.jZoj (iy) 


PC / • /" 

CD — Co 


1 i n 1 a / 1 
1.3V1U (1 /) 


pn pi /i 
C32 — C34 


1.J313 (lo) 


PC TJf A 

CD — HjA 


a aiaa 
U.y3UU 


C3z — H3ZA 


u.youu 


p-7 pn 

C/ — Cv 


1 c /i at / 1 £\ 
l.MyZ (lo) 


pn iii i a 
C33 — H33A 


u.youu 


Co — Co 1 


1 /i a^ 1 / 1 ^\ 

i.4yoi (io) 


p i i i ini) 
C33 — hl33r> 


u.youu 


Co — Cv 


1 coi t / 1 z:\ 
1.JZ3Z (lo) 


pn unp 
C33 — hl33C 


u.youu 


pa pin 
cy — C1U 


1.J0U4 (lo) 


PI /l II 1 /I A 

C34 — hl34A 


n n/;nn 

u.youu 


Pin p 1 1 
C 1 U — C 1 1 


1 ci at / 1 £\ 
l.Mvi (lo) 


pi/i 1 1 1 1 1) 
C34 — hl34r> 


u.youu 


pin rn 
C1U — C1Z 


1 C CA/i { 1 C\ 

I.jjUo (Id) 


pi /i iii /i p 
C34 — hl34C 


u.youu 


P 1 1 PI c 

CI 1 — C3j 


1 /inc/: p c\ 
1.4VDO (1!)) 


PTC P1£ 

C3D — C3o 


1.J330 (lo) 


p 1 1 p i /i 
C13 — C14 


1.3y /4 (1 /) 


C3D — H3 jA 


u.y /uu 


ni i p i q 

CI 3 — Clo 


1 1 A*7Q / 1 *7\ 

1.3V /o (1 /) 


pTf ill rn 

C3D — rl3 jB 


A n*7AA 

u.y /uu 


p 1 /| pic 

C14 — CI J 


i.3y4y (io) 


PI pi -7 

C3o — C3 / 


1 CTO ^T\ 

I.jZo (ZJ 


P 1 /I UI/I A 

C14 — Jril4A 


a aiaa 


P1/i pi o 

C3o — C3o 


1 C1TA ( A Q\ 

1.J3ZU (lo) 


p 1 c n ^ 
CI J — Clo 


1 i oi ^ ( 1 a\ 
1.3o3o (iy) 


p 1 z" iii /: a 

C3o — H3oA 


A AOAA 

u.youu 


pi f TJK A 

CI J — ril jA 


U.V3UU 


P I -7 III -7 A 

C3 / — hl3 /A 


u.youu 


V 1 O V 1 / 


1 17R7 CIOI 
L.J to / \Ly ) 


V J / 1 1 / D 


u.youu 


C17 — C18 


1.3898 (16) 


C37 — H37C 


0.9600 


C17 — H17A 


0.9300 


C38 — H38A 


0.9600 


C18 — H18A 


0.9300 


C38 — H38B 


0.9600 


C19 — C20 


1.3918 (18) 


C38 — H38C 


0.9600 


C19 — C24 


1.3969 (16) 






pin P.1 P(l 

ciy — vi — cy 
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120.86 (13) 


C4 — C5 — H5A 


120.0 
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lUo. 11 (y) 


p./i nn r"i i 
U4 C 1 U — C 1 1 


lino /n\ 

114. /o (y) 


U4 C 1 U — C 1 2 


11/1 ni /n\ 
1 14.U2 (y) 


pi i pin pn 
CI 1 — CIU — C12 


1 nn /; c /n\ 
1UU.65 (y) 


p./i pin pn 

U4 — c i u — cy 


1 nc no /o\ 
1U5.U0 (0) 


pi i pin r^o 

ci i — ciu — cy 


1 1 1 1 Q IQ\ 

113.10 (y) 


P11 p i a pn 

ciz — ciu — cy 


1 nn 1 o /n\ 

iuy.2o (y) 


Ml P 1 1 PI C 

JN3 — Cll — C35 


no n/i / 1 n\ 
122. y4 (1U) 


mi 1 1 n/i 
JN 3 — Cll — CIU 


1 n A 1 
1 12.42 (y ) 


pi p 1 1 P 1 n 
Ljj — Cll — CIU 


1 o/i co / 1 n~\ 
124. jy (1U) 


p.i pn m/i 
Uz — C 1 2 — JN 4 


no ci i 1 n\ 
120.5 / (1U) 


p.1 pn p 1 n 
Uz — C 1 2 — C 1 U 


10/; cn / 1 n\ 
120. jU (1U) 


M/i pn pin 
JN4 Clz — CIU 


1 n/i m /n\ 
!U4.y2 (y) 


P1/1 P11 PIO 

C14 — CI 3 — CI 8 


1 on /i ^ 
12U. /5 (1U) 


pi J P11 M /I 

C14 — C13 — JN4 


1 1 n cc ^1 n\ 
liy.JJ (1U) 


pi n P11 M/1 

Clo — CI 3 — JN4 


1 i n "7n n\ 
liy. /U (1U) 


pi ? pi i pii 
CIS — C14 — CI 3 


i in /cc n i\ 

ny.oD (ii) 


pi f pi i JJ1 A A 

CI J — C14 — H14A 


1 in 1 
12U.2 


P11 PI 1 JJ1 A A 

CI 3 — C14 — H14A 


1 in i 
12U.2 


PU pi c pu 

Clo — CIS — C14 


110 i o /1 1\ 
llo.2o (12) 


/; r^i c iiKA 
C 1 0 — C 1 j — H 1 J A 


1 in o 
12U.y 


P 1 /I PI C UKA 

C 1 4 — C 1 J — H 1 J A 


1 in n 
12U.y 


TT1 pi<r pn 

rl — Clo — CI / 


1 1 o n"7 i\ 
llo.U/ (12) 


T71 P1£ P 1 C 

rz — Clo — CI j 


1 1 q oc (\ 1^ 
no. yj (12) 


pn pu pi c 
CI / — Clo — CIS 


ni no / 1 i \ 
122.yo (11) 


pu pn pio 
Clo — CI / — Clo 


1 1 o on /i i\ 
llo.oU (12) 


pit pn unt 
Clo — CI / — HI /A 


1 in /; 
12U.0 


pi n pn jj 1 1 a 
Clo — CI / — HI / A 


1 in /: 
12U.0 


pn pi n P11 

CI / — Clo — C13 


1 1 n a "7 i\ 
1 iy.4 / (12) 


pn pio uioa 
CI / — Clo — HloA 


1 in i 
12U.3 


C13— C18— H18A 


120.3 


03— C19— C20 


125.06 (10) 


03— C19— C24 


114.06 (11) 


C20— C19— C24 


120.84(11) 


C19— C20— C21 


119.35 (12) 


C19— C20— H20A 


120.3 



pic pin pin 
C25 — C3U — C2y 


110 OO /11\ 

llo.OO (13) 


pic pin mn a 
C25 — C3U — H3UA 


1 in /: 
12U.6 


pin pin mn a 
C2y — C3U — H3UA 


1 in /: 
12U.6 


PO PI 1 PI 1 

C8 — C3 1 — C32 


lie "71 /1 r\\ 

115.77 (10) 


PO PI 1 Ul 1 A 

C8 — C3 1 — H3 1 A 


1 no i 
1U0.3 


pn pi 1 ui 1 a 
C32 — C3 1 — H3 1 A 


1 no i 
1U0.3 


po pi 1 TJl 1 d 

Co — C3 1 — H3 Its 


1 no i 
1U0.3 


pn pi 1 uiid 
C32 — C3 1 — H3 1 D 


1 no i 
1U0.3 


Ul 1 A PI 1 Ul 1 O 

H3 1 A — C3 1 — H3 IB 


1 ni a 
1U/.4 


Pll P!1 Pl/1 

C33 — C32 — C34 


iin ic/ii\ 
11U.15 (11) 


pn pn pii 
C33 — C32 — C3 1 


111 11 ^1 n\ 
111.23 (1U) 


pi/i pn pi 1 
C34 — C32 — C3 1 


1 nn ii pi 1 \ 
lUy.31 (11) 


Pll Pll U11 A 

C33 — C32 — H32A 


1 no i 
1U0. / 


Pl/1 Pll U11 A 

C34 — C32 — H32A 


1 no i 
1U0. / 


PI 1 Pll U11A 

C31 — C32 — H32A 


1 no i 
lUo. / 


Pll Pll Ull A 

C32 — C33 — H33A 


1 nn c 

iuy.5 


pn pn uiir> 
C32 — C33 — H33B 


1 nn c 

iuy.5 


Ull A Pll U11T3 

H3 3 A — C3 3 — H3 3B 


1 nn c 

iuy.5 


Pll Pll U11P 

C32 — C33 — H33C 


1 nn c 

iuy.5 


Ull A Pll U11P 

H33A — C33 — H33C 


1 nn c 

iuy.5 


U11T3 Pll U11P 

H33B — C33 — H33C 


1 nn c 

iuy.5 


Pll Pl/1 TJl A A 

C32 — C34 — H34A 


1 nn c 

iuy.5 


pii Pl/1 U1/1T) 

C32 — C34 — H34J3 


1 no c 

iuy.5 


TJl A A Pl/1 JJl/IO 

H34A — C34 H34B 


1 nn c 

iuy.5 


pn pi/i jji/ip 
C32 — C34 — H34C 


1 nn c 

iuy.5 


JJ1 A A Pl/1 JJ1/1P 

H34A — C34 H34C 


1 nn c 

iuy.5 


JJl/IO Pl/1 JJ1/1P 

H34t5 — C34 — H34C 


1 nn c 

iuy.5 


P11 pic pi/; 
Cll — C35 — C36 


1 1 c oi n\ 
115.02 (1U) 


Pll PIC JJl C A 

Cll — C35 — H35A 


1 no i 
1U0.3 


pi<r PIC JJl C A 

C36 — C35 — H35A 


1 no i 
1U0.3 


P11 PIC JJl C J> 

Cll — C35 — H35B 


1 no i 
lUo.3 


pi/; PIC JJ1CT3 

C36 — C35 — H35d 


1 no i 
1U0.3 


JJl C A PI C JJl CD 

H35A — C35 — H35B 


1 ni a 
1U/.4 


pn pi/; pio 
C3 / — C36 — C3o 


iin io /11\ 
11U./0 (13) 


pn pi/; pic 
C3 / — C36 — C35 


111 /;n /i i \ 
1 11.09 (11) 


pio pi/; pic 
C3o — C36 — C35 


1 no /ii pi 1 \ 
1U0.41 (11) 


pn pi/; jji/; a 
C3 / — C36 — H36A 


1 no /: 
1U0.6 


pio pi/: jji/: a 
C3o — C36 — H36A 


1 no /: 
1U0.6 


pic pi/: jji/: a 
C35 — C36 — H36A 


1 no /: 
lUo.6 


pi/: pn jjn a 
C36 — C3 / — H3 /A 


1 nn c 

iuy.5 


pi/: pn unn 
C36 — C3 / — H3 In 


1 nn c 

iuy.5 


JJl "7 A PI "7 JJl 7D 

H3 /A — C3 / — H3 ID 


1 nn c 

iuy.5 


pi/: pn jjnp 
C36 — C3 / — H3 /C 


1 nn c 

iuy.5 


H37A— C37— H37C 


109.5 


H37B— C37— H37C 


109.5 


C36— C38— H38A 


109.5 


C36— C38— H38B 


109.5 


H38A— C38— H38B 


109.5 


C36— C38— H38C 


109.5 
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C21 — C20 — H20A 


120.3 


H38A — C38 — H38C 


109.5 


C22 — C21 — C20 


120.46 (13) 


H38B — C38 — H38C 


109.5 


f^H MI \n f^Q 

C / — JN 1 — JNZ — Co 


i nn ^1 /i\ 
Z.UU (14) 


r\A pin p 1 1 r'K 
<J4 — CIU — Cll — C33 


c*7 m ^1 c\ 
3 /.Zy (13) 


p/1 mi xt--> nn 

Co — JN 1 — JNZ — Co 


1 O 1 / 1 1 \ 

—1 /o.ol (11) 


pi-) pin p i i pic 
ClZ — CIU — Cll — C33 


1 *7n oi pi i \ 
— 1 /y.OZ (11) 


pi i ati at A rn 
CI 1 — JN3 — JN4 — ClZ 


1 11/1 c\ 

3.3z (1 3) 


pn pi a p 1 1 pic 
cy — C 1 U — C 1 1 — C3 3 


& 1 11 /1 c\ 

—03.33 (13) 


ni 1 ATI AT/1 pn 

CI 1 — JN3 — JN4 — C13 


1*70 1/1 /I 1 \ 

1 /O.Z4 (11) 


ATT AT/1 pi-) piO 

JN 3 — JN 4 — C 1 Z — OZ 


1 "7/1 O O / 1 1\ 

1 /4.00 (13) 


PiC ni pi 

Co — CI — Cz — C3 


n O /1\ 

— U.o (z) 


nil AT /I PI 1 p\-) 

C 1 3 — JN 4 — C 1 Z — <JZ 


n ^ n\ 
U.O (Z) 


p i n / " 1 T7 1 

CI — Cz — C3 — r 1 


1 *7n i / 1 /i \ 
1 /y.3o (14) 


ati at /i pn pin 
JN3 — JN4 — ClZ — CIU 


/i n /1 1\ 
-4. / / (13) 


p 1 /-it pi p /I 

C 1 — Cz — C3 — C4 


n n /i\ 

0.9 (2) 


nil AT A pi-) Pin 

C 1 3 — JN 4 — C 1 Z — C 1 U 


1 *7n 1 n ( 1 1 \ 
— 1 /y.lU (11) 


TT1 /""I f^A f ' < 

r 1 — C3 — C4 — CD 


1 *7n nn / 1 1 \ 
1 /y.yU (13) 


r\A pin pn p\-> 
U4 — C 1 U — C 1 Z — <JZ 


ci n/^ /1 
-3Z.U0 (10) 


P1 pi p /] nr 

Cz — C3 — C4 — C 3 


n /i /i\ 

-0.4 (2) 


p i i pin pn p--v 
Cll — CIU — ClZ — UZ 


1 HZ AH /11\ 

-1 /3.4/ (IZ) 


PI P/1 PC P/T 

C3 — C4 — C j — C 0 


-0.3 (2) 


pn p i n p i -> p,-> 

cy — c i u — c i z — uz 


/zc i o nc\ 
03. lo (13) 


P/1 pc ry, pi 

C4 — CD — Co — C 1 


n /i /i\ 

0.4 (2) 


p, /i pin pn at a 
<J4 — C 1 U — C 1 Z — JN 4 


1 1*7 c 1 / 1 n\ 
IZ/.Ol (1U) 


P/1 pc p/r \Ti 

C4 — CD — Co — JN 1 


1 *7n AH ( \ 1\ 

_ i /y.4 / (1Z ) 


p i i pin p i -> at/1 

Cll — C 1 U — C 1 Z — JN 4 


/i in /i i\ 

4.iy (iz) 


( pi p/: pc 

CZ — CI — Co — C j 


0.1 (2) 


pn pin p i -> at/1 
Cy — C 1 U — C 1 Z — JN4 


lie i (i ( i n\ 
— 113.10 (1U) 


( •-) pi p/; AJ1 

CZ — CI — Co — JN 1 


1 7Q nn / i i\ 

_ i /y.yy (iz) 


( • i -> at a rn p i a 
C 1 Z — JN 4 — C 1 3 — C 1 4 


1 CQ /II /1 1\ 

130.41 (13) 


p-7 \T 1 P/T PC 

C / — JN 1 — Co — C3 


/in *7i /1 o\ 
4y. 11 (lo) 


~kti at /i rn p 1 /i 
JN3 — JN4 — C13 — C14 


1 C && (\ H\ 

-13.00 (1 /) 


\n xTi rv. pc 
JNZ — JN 1 — Co — Cj 


111 ^ /i / 1 i\ 
-131.04 (IZ) 


p 1 -) AT/1 pn P 1 o 

ClZ — JN4 — CI 3 — Clo 


11 C Pl\ 

— ZZ.3 (Z) 


p-7 ATI P/T pi 

C / — JN 1 — Co — C 1 


— 13U.14 (13) 


ivT/i rn pi o 
JN 3 — JN4 — C 1 3 — C 1 o 


1 fi*1 A1 (\~)\ 

103.43 (IZ) 


ATT AT1 f^C. p 1 

JNZ — JN 1 — Co — CI 


/i o /in / 1 
4o.4y (10) 


pi o pn p i /i pic 
C 1 o — C 1 3 — C 1 4 — C 1 3 


1 1 n ( 1 n\ 

— z.iy (iy) 


ATT "\T1 P"7 p.1 

JNZ — JN 1 — C / — <J1 


1 *7£ C1 /I 1\ 
1 /O.J 1 (IZ) 


AT A P11 pi /| pi f 

JN4 — C13 — C14 — CI 3 


1 "7£ o O / 1 1\ 

1 /O.oo (IZ) 


p /: mi p-7 p,i 

Co — JN 1 — C / — <J 1 


/I O /1\ 

-4.8 (2) 


rn pi /i pi r pu 
C 1 3 — C 1 4 — C 1 3 — C 1 0 


n /^i /1 n\ 

U.03 (iy) 


AT1 AT 1 p-7 pn 

JNZ — JN 1 — C / — CV 


c oi t"\ 1\ 

— j.oz (13) 


pi A PIC P 1 C TT-> 

C 1 4 — C 1 3 — C 1 o — r Z 


1 *70 CI f\ 1\ 

—1 /o.3z (IZ) 


pz" xt 1 p-7 pn 
Co — JN 1 — C / — CV 


1 "71 O O / 1 1 \ 

1 /Z.oo (11) 


pi /i pi r pu pn 
C14 — C13 — Clo — CI / 


1 o n\ 

1 .8 (2) 


AT1 AT-> Z" 1 © n 1 

JN 1 — JNZ — Co — C3 1 


1 *7n i/i / 1 n\ 
— 1 /y.34 (1U) 


T7-> PI £ pi 7 p 1 O 

rz — Clo — CI / — Clo 


1 HH £LH /1 1\ 
1 / / .0 / (IZ) 


AT 1 ATI P O Pfl 

jn i — jnz — Co — cy 


3.UO (13) 


pk pu pn p i o 
C 1 3 — C 1 o — C 1 / — C 1 o 


i i n\ 
-2.7 (2) 


p i q r\i pn po 

c i y — U3 — cy — Co 


-7/1 /T-7 /I 1\ 

/4.0/ (13) 


Pi/: p i -7 pio p 1 l 

C 1 o — C 1 / — C 1 o — C 1 3 


1 .0 (2) 


Pin p.i pn p-7 

c i y — U3 — cy — c / 


A") "71 /1 /1\ 

— 4Z. /I (14) 


pi /i pn pi o pn 
C14 — C13 — Clo — CI / 


1.3 (2) 


pin p. - } p n p i n 

c i y — U3 — cy — c i u 


1 ^i io /1 n\ 
— loZ.ZZ (1U) 


AT A PI 1 piO p 1 -7 

JN4 — C13 — Clo — CI / 


1 HH HI (\ 1\ 
— 1 11.15 (IZ) 


w? po pn p,i 
JN Z — Co — Cy — <J3 


1 in on ^1 1 \ 
— 13U.yU (11) 


pn p,i p i n p->n 

cy — U3 — c i y — czu 


1C OI (\ H\ 

— Z3.o3 (1 /) 


p-> i po pn p,i 
C3 1 — Co — Cy — <J3 


c 1 ci n c\ 
31.33 (13) 


pn ni pin po/l 

cy — U3 — c i y — cz4 


1 C£ AQ ( 1 1 \ 

i3o. 4y (ii) 


at-> p o pn P"7 

jnz — Co — cy — C / 


^ ->n /1 o\ 
— O.ZU (IZ) 


pin pin pti 

<j3 — c i y — CzU — CZ 1 


1 T/i 11 ( 1 1 \ 

—1 lb. 51 (11) 


pi i po pn p-7 

C3 1 — Co — cy — c / 


1 /O.Z3 (1U) 


p-> /i pin pin pi 1 

cz4 — c i y — CzU — Cz 1 


1 11 /i n\ 

l.Zl (iy) 


ati po pn pin 

jn z — Co — cy — c i u 


1 no c\/z /1 1 \ 
lUo.yo (11) 


Pin pin pi 1 pn 

c i y — czu — cz i — czz 


n 1 ci\ 
-O.l (2) 


no i po pn pin 

C3 1 — Co — cy — ciu 


— oo. oZ (13) 


pon pii no pii 
CzU — CZ 1 — CzZ — Cz3 


1 n n\ 

-1.0 (2) 


( \ i p-7 pn r\i 

u i — c / — cy — U3 


a n nn / 1 
~4y.yU (10) 


pi 1 pt> pn pi/i 
Cz 1 — CzZ — C23 — C24 


1 n n\ 

1 .0 (2) 


ati p-7 pn r\i 
JN 1 — C / — Cy — U3 


m m / 1 n\ 
13Z.3y (1U) 


PU pii Pl/1 pin 

CzZ — Cz3 — Cz4 — c i y 


U.U (2) 


( \ i p-7 pn po 

u i — c / — cy — Co 


— 1 /3.31 (IZ) 


p,i pin p-> /i pi o 
U3 — C 1 y — Cz4 — Cz3 


1 /o.ol (11) 


AT1 p-7 pn p o 

JN 1 — C / — Cy — Co 


o. /y (ii) 


pin pin PI/1 pil 

CzU — C iy — C24 — Cz3 


-1.1 6 (IS) 


rw p-7 pn pin 

u i — c / — cy — C 1 U 


O/. / I (13) 


Pin r\A pic pi/r 
C 1 U — <J4 — Cz 3 — Cz o 


— 139.50 (11) 


at 1 p-7 pn pin 

jn i — c / — cy — c i u 


1 nn nn / 1 n\ 

-luy.yy (iu) 


Pin p/i pic pin 
CIU — U4 — C23 — C3U 


A A ACi /i /;\ 

44.49 (lo) 


pi c r\ a pin P11 
Cz D — <J4 — C 1 U — C 1 1 


/I A &A ( 1 /1\ 

44.04 (14) 


Pin pic pi/: pi*7 
C3U — Cz3 — Czo — Cz / 


-0. Ii (19) 


po c Pi/i pin pi-) 
Cz D — <J4 — C 1 U — C 1 z 


*7n *7/i n i\ 
— /U. /4 (13) 


pi /l PIC POjC PT7 

U4 — C23 — Czo — Cz / 


1 "7/: O 1 /I T\ 

— 1 /6.81 (12) 


pic p/i pi a pn 

C25 — 04 — C 1 0 — C9 


1 zzn /C t few 

169.63 (9) 


nc pizz p->*7 pio 

C25 — C26 — C27 — C28 


-0.2 (2) 


03— C9— CIO— 04 


-63.88 (10) 


C26— C27— C28— C29 


0.7 (2) 


C8— C9— CIO— 04 


62.43 (11) 


C27— C28— C29— C30 


-0.4 (2) 


C7— C9— CIO— 04 


172.73 (9) 


C26— C25— C30— C29 


1.0 (2) 


03— C9— CIO— Cll 


62.11 (11) 


04— C25— C30— C29 


176.74 (12) 


C8— C9— CIO— Cll 


-171.58(9) 


C28— C29— C30— C25 


-0.4 (2) 
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C / — CV — C 1 0 — C 1 1 


-01.26 (11) 


JN2 — Co — C3 1 — C32 


24.05 (1 /) 


U3 — cy — C 1 0 — C 1 2 


1 /3.3s (y) 


Cy — Co — C3 1 — C32 


— 15/. 85 (11) 


Co — cy — C 1 0 — C 1 2 


-OU.31 (11) 


r^o ni r^n r^n 
Co — C3 1 — C32 — C33 


by. 05 (14) 


cv — cy — C 1 0 — C 1 2 


4y.yy (ii) 


Co — C3 1 — C32 — C34 


-loo.4y (10) 


N4— N3— Cll— C35 


177.20 (11) 


N3— Cll— C35— C36 


27.87 (18) 


N4— N3— Cll— CIO 


-0.15 (14) 


CIO— Cll— C35— C36 


-155.11 (11) 


04— CIO— Cll— N3 


-125.42 (11) 


Cll— C35— C36— C37 


6y.y4 (15) 


C12— CIO— Cll— N3 


-2.52(13) 


Cll— C35— C36— C38 


-167.73 (12) 


Cy— CIO— Cll— N3 


113.96 (11) 







Hydrogen-bond geometry (A, °) 

Cgl is the centroid of the N2=C8 double bond. Cg3 and 



ively. 

D—H-A D — H 

C15— HISA-C^ 0.y3 

C20— H20A-Cgl 0.y3 

C2y— H2yA-Cg3" o.y3 

C36— H^K-Cg? o.ys 



Symmetry codes: (i) -x, y-1/2, -z; (ii) x,y-\, z. 



are the centroids of the C1-C6 and C19-C24 rings, respect- 



H-A D-A D—H-A 

2.82 3.6y41 (14) 157 

2.54 2.y632 (12) 135 

2.82 3.4701 (15) 128 

2.91 3.752y(15) 145 
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